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Two Apollo Boilerplates On Pads Awaiting Launch

Apollo hoilerplate spacecrafts 12 and 13 stand on pads in New Mexico and Florida,
nearly 2000 miles apart awaiting final checkout of launch vehicles and spacecraft test
components prior tolaunch . ” o
dates sometime next month.

The White Sands Missile
Range, N. M., launch will
bhe the first full-scale test
flight of the Apocllo space-
craft launch escape sys-
tem.

A Little Joe II, solid fuel
launch vehicle will boost
the Boilerplate -12 com-
mand and service module
with a live launch escape
system to an altitude of
approximately 20, 000 feet.
At this point the thrust of
the vehicle's solid-fuel Al-
gol motor will be termin-
ated by activating two lin-
ear-shaped charges
attached to the motor cas-
ings.

When the Little Joe's
thrust is terminated the
spacecraft's launch escape
motor will pull it away from
the vehicle, the escape
tower will be jettisoned,
and the spacecraft will
parachute to earth.

A successful pad abort
test of the Apollo space-
craft escape system was
conducted at White Sands
Missile Range last Novem-
her.

The flight scheduled for
next month in New Mexico
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ESCAPE MOTOR-TOWER FOR BP-'|3———Workmen mate the
Lounch Escape System to the Apollo boilerplate command module
as it sits atop the Saturn | launch vehicle on Pad 37B at Cape
Kennedy, Fla.

READIED FOR LAUNCH——_The Little Joe Il lounch vehicle with

the Apollo Boilerplate-12 spacecraft and launch escape system
stacked atop it stands on the pad at the White Sands Missile Range

REPORTING TIMES STAGGERED

New MSC Working Hours
Effective May 10, 1964

To alleviate the traffic congestion and parking
probiems in and around the Clear Lake site, stag-
gered hours of duty are being established at the
Manned Spacccraft Center effective May 10, 1964,
it was announced by Dr. Robert R. Gilruth, direc-
tor.

Employees working in Buildings One and Two at the Clear
Loke site will have daily working hours from 8:15 a.m. to
4:45 p.m., with 30 minutes for lunch.

Employees working in all other buildings at the Center and
at locations other then the Clear Lake site, the working hours
will be 7:45 a.m. to 4:15 p.m. daily, with 30 minutes for lunch.

This schedule applies to all MSC employees sta-
tioned in the Houston area, regardless of whether
or not they are being moved to the Clear Lake site
at this time,

It is expected that for various reasons some ex-
ceptions to the standard tours of duty will be re-
quired. These will be processed on an individual
basis, and prior approval obtained in accordance
with MSC Management Manual 17-10-2,

Special tours of duty previously established are
not affected by this announcement and will remain
in eifect unless subsequently cancelled or super-
seded by a different special tour.

is one of a series to de-
velop and qualify the escape
system before manned
Apollo flights,

Launching of Boilerplate-
13 command and dummy
service module and lunar
excursion module fairingin
Florida will seta milestone
when the giant Saturn launch
vehicle lofts the first Apollo
systems into anearth orbit.

The orbital test flight,
scheduled for next month,
will demonstrate the pri-
mary mode of the launch
escape tower jettison, us-
ing the escape tower jetti-
son motor; determine the
launch and exit environ-
ment parameters; demon-
strate the physical com-
patability of the Saturn I
launchvehicle and the Apol
lo spacecraft under pre-
flight and flight conditions;
and qualify the Saturn I
launch vehicle,

The 190 feet tall Apollo/
Saturn I vehicle will be
launched from Cape Ken-
nedy with a lift-off weight
of over 580 tons and a thrust
of approximately 1,500, 000

(Continued on page 3)

in New Mexico awaiting launch,

Book On Space Technologies
Authored By MSC Engineers

Forty four engineers and
technical authors assigned
to the NASA Manned Space-
craft Center are collabor-
ating with Fairchild Pub-
lications, Inc., of New
York in the publication of
a new book that outlines
latest technologies in-
volved in the race for the
moon,

Title of the boolk will be
"Engineering Design and
Operation of Manned Space-
craft.”" The authors are
men who have been closely
associated with all of the
U.S. efforts in manned
space flight to date.

Theyare engineers whose
energies and genius pro-
duced the wvehicles which
carried the first Americans
into space and brought them
back safely during the Mer-
cury Program.

The editors, who are or-

ganizing and coordinating

the material are: Paul E.

Purser, Special Assistant
to the Director of NASA's
Manned Spacecraft Center,
Maxime A. Faget, Assist-
ant Director for Engineer-
ing and Development at
MSC, and, Norman F.
Smith, Technical Assist-
ant to Faget.

All three editors have
been associated with the
government's research and
development work in this
area for close to 20 years.
They were attached to the
National Advisory Com-
mittee for Aeronautics
N ASA's predecessor) when
American aviation first
moved into the era of
supersonic flight and rock-
cts.

Purser and Faget have
made many notable contri-
butions to space technology
and spacecraft design.
They first worked together

(Continued on page 3)
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‘Center Probe And Drogue’ Technique
Will Be Lunar Rendezvous Method

A spacce maneuver called the ''center probe and drogue' technique, patterned after
aircraft inflight refueling, will be used by Apollo astronauts to rendezvous their two

spacecraft modules in lu-
nar orbit.

The Apollo lunar docking
technique is heing devel-
oped for NASA's Manned
Spacecraft Center, by en-
gincers at North Ameri-
can's Space and lhformation

Systems Division.

The rendezvous is sched-
uled to occur when two as-
tronauts leave the moon
aboard the lunar ex~ursion
module (LEM) to rejoin the
third astronaut orbiting in

the Apollo command module
some 80 nautical miles
above the lunar surface.
The LEM astronaut will
fire the engine at a com-~
puted time when the com-
mand module is nearly
overhead.

Using its ascent engine,
the Lunar Excursion Mod-
dule will leave the moon's
surface and ¢limb the curv-
ing course to intercept the
orbiting command module.

Taking abead through his
rendezvous docking win-
dow, the pilot-astronaut
will visually line up the
LEM with the spacecraft
and the two will be joined
together.

A probe on the command
module enters a drogue
(conical funnel) onthe LEM.
The probe aligns the two
spacecraft and acts like a
shock absorber, preventing
a hard bump. Automatic
latches lock when the two
vehicles mate. A passage-
way between them is pres-
surized and sealed, then

LUNAR DOCKING-—-Mockups of Apollo command and lunar excur-
sionmodules rehearse space docking technique at North American’s
Space Division, Downey, Calif. The vehicles were piloted on near
friction-free air pads to simulate as much as possible a zero g
(weightless) lunar environment. The space moneuver, called the
“‘center probe and drogue’’ technique, will be used by Apollo astro-
nauts to rendezvous their two spacecroft modules in lunar orbit,

Real-Time Computers

Moved Into MCC

The Manned Spaceceraft Center moved its first real-
time computer system into the Mission Control Center

(MCC) at the Clear Lake
site early this month.

Consisting of 27 units, the
7094 computer was relo-
cated from leased facilities
in Houston, It was built
for MSC by the Federal
Systems Division of Inter-
national Business Machines
Corporation, Bethesda,
Md,

MCC will be the focal
point for directing Gemini
and Apollo {lights after all
the eleetronic equipmentis
installed.  When the new
center is finished, space
missions will be controlled
just as Project Mercury
flights were run by Mer-
cury Control at Cape Ken-
nedy, Tla.

Telemetry and communi-
cations will emanate f(rom
the spaccceraft; be picked
up hy a world-wide net-
work of tracking stations,
and relayed to MCC. Com-
puter driven data will be
shown and plotted on a huge
control panel where a team
of flight controllers will
make mission decisions,

The information in turn
will be transmitted through
the tracking network and
into the spacecraft,

The control center com-
plex consists of a Missions
Operation Wing, Lobby
Wing and an Administra-
tion Wing, It's three stor-
ies high and contains 245, -
000 square fect of space.

Two mission control
rooms are in the window-

less operations wing. The
rooms are identical and
arerequired because of the
detailed control prepara-
tion that will go into mis-
sions, frequency and length
of flights and the extensive
training programs that are
essential to success. The
two control rooms are lo-
cated on the second and
third floors.

The first floor will con-
tain the major electronic
systems needed in space-
flight.

MCC directed flights are
expected to start in mid-
1965,

the probe and drogue
are removed manually to
permit crew transfer.
After the two astronauts
have re-entered the Apollo
spacecraft, the LEM is de-
fached and left in lunar

orbit.
During the actual lunar

voyage, the spacecraft will
be able to move in six di-
rections. Rocket-propel-
lants will replace air mo-
tors to power docking
operations. From the
rendezvous docking win-
dow, the astronaut will
sight the visual target on
the LEM--like lining up a
gunsight--to guide the
spacecraft to a rigid "cen-
ter probe and drogue’
lockup.

First actual test of the
docking maneuver in space
will be an earth orbit of a
manned Apollo command
module and an unmanned
LEM.

GET-WELL CARD FOR GLENN--Lt. Col. John H. Glenn Jr., and
his wife Annie in their home in Timber Cove, smile approvingly over
the receipt of a large get-well card from friends at Cape Kennedy.
Glenn said, ‘'This must be the biggest get-well card in history and |

can't tell you what a big kick we got out of it.

f

NASA WINNERS—-VWilliam E. Stoney Jr., chief, Advanced Spacecraft
Technology Division at MSC presents scale models of the Gemini
spacecraft and a plaque to winners of a special NASA writing con-
test held during the Seminar for High Schoo! Sciences here ot MSC
April 18. The winners are (l. to r.) Wilma Addisen, Patricia Hum-
phries, Robert Wallis, Lynn Berry, Weldon Baily, Joe Anderson, and
William A. Yoelkle. {Mot shown Beth Kykendall)

Science Seminar Held At MSC,
Special NASA Category Included

A Seminar for High School Sciences was held here at
Manned Spacecraft Center auditorium, April 18, and a
South Houston High senior was named top winner of the

fourth annual affair.

Nathan Isgur's research
and subsequent report,
titled, "Bacterial Identifi-
cation Through Character-
istic Electrophoretic Pat-
terns, " won him a trip to
Baltimore and also atrophy
from the Houston Heart
Association.

The Seminar was held at

MSC for the first time.
More than 125 students par-

ticipated, readingtechnical
and editorial reports on
scientific reports.

First and second place
winners were named in four
junior and senior catego-

ries and eight winners of a
special NASA writing con-
test were announced.

The NASA winners and
their schools:

Senior Editorial--Lynn
Berry, Aldine; Robert Wal-
lis, Lamar.

Senior Technical--Wil-
liam A. Voclkle, Sam Hou-
ston; Wilma Addison, Kash-
mere.

Junior Editorial--Beth
Kykendall, Rogers;Patricia
Humphries, Southmore.

Junior Technical--Wel -
don Bailey, Aldine; Joe
Anderson, Landrum.

SPECIAL NASA AWARDS GIVEN

MSC Participates In State,

And Regional

Science Fairs

Youngsters in an eight-state region who arc more in-
terested in space sciences than in spending their time
under the hood of a hot-rodor reading movie magazines
are given encouragement and guidance by scientists and
engineers workingthe nations's manned space flight pro-

gram,

The Manned Spacecraft
Center here is participating
in 24 regional and state
science fairs being con-
ducted this spring for
youngsters in grammer

B and high schools.

Students entering exhibits

. in science fairs affiliated

|sﬂfs,,?"a§o ‘HE . ;
v i) with National Science

it, we couldn't adequately thank everyone personally.”

With 771 names on

Fairs-International are el-
igible to compete for sci-
ence awards made by the
National Aeronautics and
Space Administration
through its field Centers.

The NASA Centers not
only provide Certificates of
Merit and aerospace me-
mentos in the form of tie
clasps, pins or cuff links,
but technical experts from
the Center serve as judges
in 24 of the science fairs.

Manned Spacecraft Center
provided or will provide
awards to winners in 53
science fairs in the eight-
state region whichincludes
Texas, North Dakota, South

Dakota, Nebraska, Kansas,
Cclorado, Oklahoma and
New Mexico. Most of the
fairs are rcgional or state
fairs, and include private
and parochial as well as
public school students.

NASA awards arec made to
students whosc exhibits are
judged hest in six differcent
categories: Acrodynamics
and Space Ilight, Spacc Ve-
hicles, Space Propulsion
Systems, Space Lifc Sci-
ences, Spacc Physical Sci-
ences and Space Electron-
ics and Communications.
Entries arc judged on the
basis of creative ability,
scientific thought, thor-
oughness, skill and drama-
tic value.

Each NASA award winner
will have the opportunity to
take part in an orientation
program at the Manned
Spacecraft Center, but
travel to and from Houston
will he at the student's own
expense.
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MATING ESCAPE TOWER-—__-The escape tower, topped by the
escape motor, is lowered into place by workmen as it is mated to
the Apollo Boilerplate-12 spacecraft otop the Little Joe Il launch

vehicle in New Mexico.

Apollo

(Continued from page 1)

pounds from the S-I stages
eight H-1 liquid propellant
rocket engines.

After ascending to ap-
proximately 220, 000 feetin
less than two and one-half
minutes, the first stage
(S-I) engine burnout will
occur,

At 230,000 feet the S-I
stage will be jettisoned and
the six RL-10 engines of
the second stage (S-1V) will
ignite and continue to ac-
celerate the Apollo space-
craft with a thrust of 90, -
000 pounds.

The launch escape tower
will be jettisoned at about
265, 000 feet and the S5-IV
engines will continue to
burn until an altitude of
some 115 miles has been
reached.

Then the space vehicle
will be injected into a cir-
cular parking orbit around
the earth and S-IV engine
cutoff will occur.

No recovery of the Apollo
spacecraft is planned for
this test flight.

APPLICATION DEADLINE MAY 6 -

MSC Technical Institute For Apprentices
To Use On-The-Job, Classroom Training

Begimning in September, the Manned Spacecraft Center will open a Technical In-
stitute for the training of apprentices by organized on-the-job and classroom train-
ing of qualified young men to become journeymen in several skilled trades.

The trades include elec-
tronic instrument maker,
wood and plastic model-
maker, experimental ma-
chinist, and spacecraft
metalsmith,

Applicants for the pro-
egram should have a well-
rounded background in
mathematics and musthave
demonstrated by hobbies or
experience a keen interest
in the above fields. In ad-
dition, applicants must
pass a written examination
which includes high school
level algebra, physics, and
geometry.

Deadline for making ap-
plication is May 6 and tests

will be given in Houston,
Beaumont, Hempstead,
Huntsville, Livingston,
Lufkin, Orange, Port Ar-
thur, and Wharton after
that date.

The four years of training
will include work at MSC
and classroom studies at a
Houston university. Ap-
prentices will receive col-
lege credits.

Supervising the Institute
will pe a Board of Gover-
nors headed by Paul E.
Purser, special assistant
to the MSC director. Also
on the board will be Joseph
V. Piland, Jack A. Kinz-

Dr. Gilruth, Dr. Shea To Address
Conference On Peaceful Uses Of Space

The Fourth National Conference on Peaceful Uses of
Space in Boston, Mass. , was attended this week by rep-
resentatives from NASA headquarters, Manned Space-

craft Center and other
NASA centers.

Sponsored by the New
England community and
NASA, the conference be-
gins today and ends on Sat-
urday.

A session on Manned
Space Exploration, chaired
by D, Brainerd Holmes,
senior vice president, Ray-
theon Co., will be held to-
day with papers being pre-~
sented by Dr. Robert R.
Gilruth, director, Manned
Spacecraft Center, on '""The
U.S. Manned Space Flight
Program from Inception to
Date, " and Dr. Joseph F.
Shea, Apollo Program

manager, MSC, on '"'The
Development of the Space-
craft and the Mission, "

Other papers will be pre-
sented by Dr. George E.
Mueller, Associate Ad-
ministrator Manned Space
Flight; Dr. Wernher von
Braun, director, Marshall
Space Flight Center; and
Dr. Kurt H. Debus, direc-
tor, Launch Operations
Center.

In addition to the pre-
sentations by top NASA of-
ficials, leading scientists,
businessmen and educators
will report on the Nation's
space program.

ler, Aleck C. Bond, Edwin
Samfield, Sigurd A. Sjo-
berg, and Stuart H. Clark.

To apply for the training
program, interested per-
sons may obtain Civil Serv-
ice Commission form 5000
AB at any U. S. Post Office
or from the Board of U.S.
Civil Service Examiners,
at MSC.

APOLLO BOILERPLATE-13——The Apollo boilerplate spacecraft
is hoisted to the top of the SA-6 vehicle. The completely assembled
spacecraft topping the Saturn | vehicle will include a command
module, service module, adapter section and launch escape system.

Book

(Continued from page 1)

on a program of high speed
research with rocket tests
from Wallops Island, Vir-
ginia.

They jointly conceived the
Little Joe solid propellant
launch vehicle used in the
Project Mercury develop-
ment tests.

Faget is ''father" of the
Mercury spacecraft and
has been honored for his
original work on the design
and for his contributions

to the various spacecraft
systems.

The 41 other authors each
will contribute a chapterto
the book.

The fext is based largely
on a series of lectures
given by the authors at
University of Houston, Rice
University of Houston,
Texas and Louisiana State
Universities. It is being
printed under a private
publishing contract with
publication dates set for
September,

Dr. Robert Gilruth, MSC
director, has written the
foreword.

FLIGHT ACCELERATION FACILITY--With the erection of the exterior panels, the Flight Accelera-

tion Facility begins to take on its distinctive shape. This facility, consisting of the rotunda, office
and instrument wing, and the operative and shop wing, will house the large centrifuge in which forces
up to 30 Gs can be applied to materials or lower forces to men. The steel framework in the foreground
The entire facility will be operoted by the Flight Acceleration
Branch of Crew Systems Division aond is scheduled to become operational in the early part of 1965

is the centrifuge power building.
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PART OF COLLINS Radio Company facilities at Cedar Rapids, lowa. Large building in background
contains engineering offices and facilities, fabrication and assembly areas. Building in right fore-
ground contains data transmission and processing facilities, executive and sales offices, and research
facilities.

Collins Has Major Role In Manr

EVALUATICN TEST MODEL of Apollo communication system is
assembled in space equipment |aboratory.

Providing communi-
cations for manned space-
craft programs is the role
of Ccllins Radio Company
in America's efforts to ex-
plore the space frontier.

In Apolle, for which Col-
lins is assigned the tele-
communication responsi-
bility, the company faces
its biggest challenge yet in
developing and manufactur-
ing equipment which will
keep astronauts in touch
with earth on their moon
journey.

Meeting this responsibil-
ity, however, is a task for
which Collins is well qual-
ified because of its previous
experience in X-15, Mer-
cury and Gemini programs.

The Apollo communica-
tions effort has been des-
cribed as an "immense pro-
gram, 'involving not only
hundreds of Collins engi-
neers, technicians, pro-
duction and support work-
ers, but the supervision
and coordination of the work
of subcontractors as well.

It is a long-range and
highly complex program,
one which must provide

MERCURY COMMUNICATIONS—Gloved hand holds two units in Mer-
cury communication system designed and manufactured by Collins.
Mercury communication equipment established a record of outstand-
ing performance throughout the manned flight program.

COLLINS APOLLO TEAM-—Arthur H. Wulfsberg, center,

is program
manager of Project Apollo effort at Collins. Carl R. Henrici, right
is assistant Apollo program manager and James L. Westcot, left,
is head of the program control staff for Apallo

assured reliability essen-
tial for success of the
mission, yet be flexible
enough to incorporate new
developments.

The major portion of Col-
lins'space communication
efforts is conducted at the
company's Cedar Rapids,
Towa Division. Other major
Divisions, which also have
a part in space projects,
are located at Dallas, Tex-
as and Newport Beach,
Calif.

The importance of com-
munications in manned
space flight was vividly
demonstrated to millions
of persons around the world
as they heard the voices of
America's astronauts from
orhiting Mer cury space-
crafts.

After providing the com-
munication/navigation sys-
tem for the X-15 rocket
plane, <Collins attained a
prominent position on the
industrial team for Project
Mercury. Under contract
to McDonnell Aircraft Cor-
poration, Collins was re-
sponsible for the complete
Mercury communication

system.

The Mereury communi-
cation equipment estab-
lished a record of outstand-
ing performance throughout
the flight program, This
record was cited by NASA
in the Mcrcury program
review held last year at
MSC.

Because of the excellent
performance of the sys-
tems, some of the hackup
equipment was deleted as
unnecessary inthe final two
(MA-8 and MA-9) Mcrcury
flights.

Again under contract to
MecDonnell, Collins now is
delivering equipment for
Project Gemini. The com-
pany's role in this project
consists of providing the
voliceccommunication
equipment-specificially the
UHF transcciver, the pri-
mary voicce communication
radio; HTF transceiver, the
sccondary or backup voice
radio; and a voicc control
center containing UHF and
HF selector controls and an
intercom system for the two
astronauts.

Gemini cquipment basi-
cally involves refinements
and incrcased reliability
over Mcrcury transceiv-
ers.

The role of Collins in
Apollo, however, is by far
the most complex effort
attempted to date in space
communications. It also is
the largest single engineer-
ing effort in the history of
the company. The program
is being done under con-
tract to North American
Aviation, prime contractor
for NASA for Apollo.

The complexity of the pro-
ject results from the many
functions required of the
system. As stated by W.
S. Pope, communication
system program manager
for North American Avia-
tion, the Apollo mission
"will sprcad communica-

MINIATURE CIRCUITS, similar to the circuits that someday may be

uvsed in space communication equipment, are produced in Cedar

APOLLO COMMUNICATION CONTROLS—Engineers Robert Mitchell
{left) and Carl Henrici check on communication controls location
in mockup of Apollo command module.

tion equipment across a
250, 000-mile path"--from

Rapids microelectionics laboratory of Collins Radioc Company. Cape Kennedy to the moon
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Spotlight On Secretaries...

Secretaries for this issve of
the Roundup include one native
Texan and three Yirginians, the
latter three having joined NASA
at Langley. Two of the girls
have their offices in the Rich
Building ond the other two are
with Apollo in Bldg. 2, site one

DOREEN HORROCKS (upper
left), secretary to Dovid W.
Gilbert, manager, Apollo Navi-
gation and Guidance, is a native
of Burlington, Tex. She joined
MSC in March 1962 as a clerk-
typist in the Personnel Office,
and the following month trans-
ferred to the Apolio Project Of-
fice. She attended high school
in Rosebud, Tex. Previous ex-
petience includes 13 years with
the U. S. Army Recruiting Ser-
vice in various cepacities, the
last one as secretary to the

for two

commanding officer
years. Doreen has two children,
Sandye 13, and Mike 9  They
reside in Pasadena. She counts
dancing and reading among her
outside in-

most enjoyable

terests.

JEAN REECER (lower left)
is secretary to Ralph S. Sawyer,
deputy chief,
and Electronic

Instrumentation
Systems Divi-
sion. She joined the Spoce Task
Group, Langley Field in Decem-
ber 1961,
secretary in April 1962 and a

becoming a branch

division secretary in November
1962. Born in York County, Va.,
attended high school in
Newport News, Ya. and attended
Madisen College, Harrisonburg,
Ya., taking a twe year secre-’

she

tarial course. Prior to joining
NASA she worked for the New-
port News Shipbuilding and Dry
Dock Co. Jean was recently
married to Robert L. Reecer of
MSC’s Information Systems Engi-
The couple
Her hobbies

fishing and

neering Office.
resides in Houston
include reading,

water skiing and she enjoys

tennis and bicycling
ALEXANDRA M (SANDY)
MACPHERSON  (upper right)
joined NASA in November 1961,
at Langley Field, VYa, as a
branch secretary in the Space-
craft Technology Division. She
is presently secretary to W.
Kemble  Johnson,
assistant,

executive
Apollo Spacecraft
Program Office. Sandy was born
in Newport News, Ya., where
she also completed high school.
She attended Hampton Roads
Business College, Hampton, Va.
Prior to joining NASA, she work-
ed with the Peninsula Chamber
of Commerce. She resides in
El Lago, Seabrook, Tex., and
her interests include the theater,
good music, cooking and coin
collecting

NANCY C ALEXANDER (lower
right) is secretary to Dr Robert
C. Duncan, chief, Guidance and
Control Division. She joined
NASA and the Space Task Group
as a clerk-stenographer at Lang-
ley in June of 1959  Born in
Hampton, Ya., she attended high
school in Gloucester, Ya. Nancy
resides in Houston ond includes
among her outside interests,
reading, water sports, and taking

weekend trips.

MSC BOWLING ROUNDUP

MSC COUPLES LEAGUE
Standings as of April 21,

Tecam Won Lost
Ridgerunners 35;2 16%
Lame Ducks 33 2 1 Sr{
Hackers 26, 253
Bowlernauts 26 26
Goofballs 26 26
Sparc-0's 25 29
Four Accs 235 28}
Schplitz 23 29
Shucks 21 31
Piddlers 20 32

High Game Women: C.
Clyatt 215, V. Lantz 200,

High Game Mcen: H, Map-
les 245, G. Sanders 223.

High Series Women: C.
Clyatt 515, J. Sands 513.

High Scries Men: H.
Brassecaux 564, H. Map-
les 560,

MSC MIXED LEAGUE

Standings as of April 21.
Tcam Won Lost
Alley Oops 88% 353
Eight Balls 78 46
Celestials 70 54
Five Flushers 69; 54%
Snap Shots 69{ 54?
Pricers 67, 563
Space Mates 66 58
Virginians 65 59
Little Splits 64, 593

Hardley Ables 585 654
Core Dumps 33 71
Aborts al 73
Gabs 40 84

High Game Women: C.
Barnes 213, 207, M. Lewis
211.

High Game Men: A. Far-
kas 246, B. Harris 240, J.
Pavlosky 236,

High Secrics Women: C.
Barnes 554, 545, 545.

High Series Men: P. Pe-
tersen 640, A. Chop 632,
606,

High Team Game:
Oops 984, 933, 930.

High Team Series: Alley
Oops 2658, 2636, 2597.

Alley

MSC MEN'S LEAGUE

Standings as of April 16.
Team Won Lost

Lunar Lights 33 19

Turkeys** 29 19
Technics 29 23
Pseudconauts®* 28 24
Overshoots 28 24
Spastics 28 24
Whirlwinds 27 25
Fizzlers*¥ 21 27
Asteroids 19 33
Cosmonuts 14 32

**Postponed Games

High Game: J, Garino 266,

B. Harris 263.
High Series: J. Keggins
650, J. Strickland 621,
High Team Game: Tech-
nies 965, Turkeys 940,
High Team Series: Tech-
nics 2566, Spastics 2488,

NASA 5 PM MONDAY
Standings as of April 20.

Team Won Lost
Hot Shots 36 20
Alley Gators 32 24
P&C Div. 30 26
Suppliers 30 26
Computers 23 23
Accounting 12 44

High Game: J. Harris 215,
E, Walker 213, G. Carter
211,

High Series: A. Lee 592,
G. Carter 575, J. Harris
267,

High Team Game: Alley
Gators 920, P&C Div. 3069,
Computers 564,

High Team Scries: P&C
Div, 2519, Computcrs 2442,
Hot Shots 2417,

Open House Dates Set

For Employee’s Families

A series of special open house dates have been ar-
ranged to permit MSCemployecs to show their working

arcas to family and friends.

The first of these open
houses was held this past
weekend for Bldgs, One and
Two.

The remaindcer of the
schedule will be held {for
the following buildings on
the following dates: Bldgs.
Eight and 10, May 3; Bldgs.
Four and Seven, JMay 10;
and Bldgs. 13 and 16, May
17.

Open house hours will bhe
from 12 noon to 5 p.m.,

and the Second and Third
Street entrances will be
open to employee vehicles.

Employees making the
visits to their work areas
will be expected to follow a
series ofguidelines andin-
structions which were pub-
lished on MSC Announce-
ment 64-60.

Any questions concerning
the arrangements should
he directed to the MSC
Sceurity Division.
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TWENTY YEARS AWARDS —— Jack A. Kinzler (left), chief, Technical Service Division, makes pre-
sentation of 20-year service awards and letters to division employees. They are (. to r.) Gail Blalock,
James Bailey, Roger Peterson and David L. McCraw.

EAA Board Meets, Discusses Activities

Members of the Employ-
ees Activities Association
Executive Board met on
April 7T with the following
Itemsbeing discussed: EAA
publicity for the Roundup,
the spring dance, Juneboat
trip, picnic, bingo, and the
appointment of a newboard
member,

In addition to David Bell
being appointed to fill the

unexpired term of James
Epperly as chairman of
Buildings, Grounds and
Safety Committee, other
changes have been made
recently in the EAA Board.

The board members now
serving are Alfred J. Li-
grani, president; Abner
Askew, vice president;
Claude Ingles, treasurer;
Phoncille Devore, secre-

MSC Doctor Recommends
Get Polio Immunization Early

Dr. Phillip P, Pcase,
Center Medical Operation
Office, here at the Manned
Spacecraft Center urgedall
employees of the Center
and their familiecs to take
immunization vaccine for
polio prior to the advent of
warm weather,

He cited the recommen-
dation of the Harris County
Medical Socicty that all
residents of Harris Coun-
ty (as well as adjoining
counties) under 21 ycars of
age take a single booster

dose of the oral trivalent
polio vaccine (three strains
in one dose) if they have
had the initial series of
immunizations in 1962 and
1963.

Those who have not had
the initial immunizations
against polio, regardless
of age, should get them as
soon as possible, To
achieve maximum benefit,
the patients should take
the vaccine before warm
weather.

tary and chairman of the
Promotion Committee;
Mary Sylvia, chairman of
the Social Committec; Ra-
gan Edmiston, chairman of
Activities Committee; Dav -
id Bell, chairman, Build-
ings, Grounds and Safety
Committee;Mervin Hughes,
chairman of Arts and Craft
Committee; Joe MecMann,
chairman of Children's
Committee; and Donald T.
Gregory, Exchange Council
representative,

Ligrani stressed at the
meeting that all publicity
on EAA activities had to be
to the committee chairmen
by the Monday hefore pay-
day as the Promotion
Chairman must have all
copy by Tuesday to meet
the deadline for publica-
tion in the Roundup.

Mary Sylvia and Claude
Ingles were commended
for the fine job they did on
the spring dance.

The following subchair-
men were selected for the
following activities: Flos-
sie Legett, June hoat trip;
Marilyn Bockting, picnic:
and Tony Yeater, bingo,
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ROBERT L. PHELPS, library assistant, Librory

Branch, Technical information Division, files
documents in the documentation branch of the

Technical Library.

TROY L. WILLIAMS, electronic technician,
Flight Data Systems Branch, Instrumentation and
Electronic Systems Division, is breadboarding
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a timing circuit for « PCM DECOM simulator.

how to be a spy

in
six
easy
lessons

Join a group and pretend you belong there.
Be unobtrusive, or beld, as the occasion
demands. Nice guys assume that everyone
else is a nice guy and — here’s a laugh —
won’t challenge your “need to know” for fear
of hurting your feelings!

—Reprinted Courtesy General Dynamics News

SAFEGUARD CLASSIFIED MATERIAL!

MSC Credit Union Adds
Pay Check Cashing Service

The MSC Credit Union has
added a new service of
cashing pay checks for
members,

The Credit Union is lo-
cated in Building 2, Room
120, and any MSC employ-
ee may join by depositing

Over 1500 members are
presently in the Credit
Union with assets of over
$440,000 and loans to
members standing atnear-
ly $900, 000. A dividend of
5.04 per cent was paid
members last year.

Ovperation of the Credit
Union is directed by 10
MSC employees who serve
without renumeration.

Any member of the credit
union is eligible for a loan
if he qualifies and is ap-
proved bythelocan commit-
tee.

As an extra benefit each
member from six months
to bb years of age is given
free life insurance for each
dollar in savings up to

$2,000., No physical ex-
amination is required for
this insurance.

For more information on
the creditunion go by their
office or call Ext, 32006,

Cafeteria Open
12 Hours Daily
Monday-Friday

The MSC Cafeteriais
open continuously from 7
a.m, to 7 p,m,, Monday
through Friday and from
10 a. m. to 2 p.m. on Sat-
urday, it was announced by
the NASA Exchange Coun-
cil.

Weekdays, breakfast is
served from 7 to 8 a.m.,
lunch 11 a.m. to 2 p.m.,
and dinner from 5 to 7 p. m,

There has been some con-
fusion regarding the hours
hetween recgular meals as
to whether the cafcteria
was open or closed.

SECRETARIES TREATED-—-Twelve secretaries of the Computo-
tion and Analysis Division at MSC were treated to lunch by their
bosses last week in the Executive Dining Room of the Cafeteria.
The occasion was National Secretaries Week. Shown at one of the
tobles (I. to r.) are Ralph Everett, assistant division chief and his
secretary Alice Davis; secretary Sarah Galloway and her boss

Eugene H. Brock, division chief.
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TRAINING IN WELDING for Apollo communication equipment in pilot line assembly area of Collins

Radio Company, Cedar Rapids, lowa. In background at left is Gemini equipment assembly area.

o] Spacecra ft Communications

and back to carth.

Briefly, the major func-
tions of the Apolio tele-
communications system
provided by Collins are:

Voice communication fa-
cilitics aboard the com-
mand module for the astro-
nauts to communicate with
earth. Two types of equip-
ment are planned, one for
near earth communication
and one for deep space
communication.

A spacceralt intercom-
munication system.

Telemetry cquipment to
transmit scientific and op-
crational information back
to carth.

Tracking and ranging hea-
con ecquipment to keep
tracking stations on ecarth
informed of the position of
the spacecraft.

Rescue voice and beacon
equipment, for communi-
cation during the earth
landing phasc of the mis-
sion.

Currently the Apollo com-
munication project is inthe
development and cvaluation
test stage. Collins is man-
aging the clfforts of four
major subcontractors as
well as its own extensive
program.

Collins long has heen
noted for the emphasis on
quality and reliability of its
products. The Apollo pro-
gram, however, has added
new dimensions to stan-
dards for reliability of
equipment, and Collins is
girding its cfforts to attain-
ing the performance re-
quired for landing Amer-
icans on the moon and re-
turning them safety to carth.

"Reliability begins in the
design phasce of equipment,
and is cssential throughout
the development and pro-

duction phasecs,' said A. H.
Wulfsherg, manager of the
Apolio project for Collins.

However, the increased
complexity of the mission
and equipment required for
Apollonecessitate "pushing
the state of the art' intech-
nical performance, light-
weight equipment and re-
liability. Such are the
challenges facing Collins
Radio Company in designing
and producing the commu-
nication systems.

For Apollo equipment
there will be special manu-
facturing facilities with
specialized techniques and
guality assurance procc-
dures to meet or surpass
stringent NASA require-
ments.

The foundation for under-
taking a program of the
magnitude of Apollo com-
munications has becen laid
in three decades of com-
munication-oriented elec-
tronics experience hy
Collins Radio Company.

The company was founded
at Cedar Rapids by Arthur
A. Collins in the early
1930s to manufacture
gquality amateur radio
cquipment, Since then the
company, which Mr. Col-
lins continues to head as
president and chairman of
the hoard, has grown to an
international corporation
with more than 16,500 em-
ployecs and major divisions
in Towa, Texas and Cali-
fornia.

Collins communication
equipment played a major
role in ground. sea andair-
borne operations during
WorldWar Iland the Korean
conflict. Development by
Collins of single sideband
radio as a practical com-
munication technique led to

EDITOR'S NOTE:

This is the twenty-sixth in a series of
articles designed to acquaint MSC personnel with the Center’s
industrial family, the contractors who make MSC spacecraft,
their launch vehicles and associated equipment. The material
on these two pages was furnished by the Public Relations
Department, Collins Radio Company.

adoption of single sideband
as the backbone of U. S,
military communication
systems in recent years.

Throughout the history of
the company, and more than
ever today, heavyemphasis
is placed on research and
development to meet the
needs of the future. Ap-
proximately 20 per cent of
the company's personnel
facilities are devoted to re-
search and development.

Collins has an extensive
microelectronics program
underway at Cedar Rapids,
Dallas and Newport Beach.
The program includes both
thin film and integrated
semiconductor circuit ca-
pahilities.

The company is working
with the noted State Uni-
versity of Iowa space scien-
tist, Dr. James Van Allen,
in a satellite instrumenta-
tion project.

In addition to its space-
craft communications role,
Collins alsc has a prom-
inent part in providing
ground equipment for space
tracking networks. Both
the Atlantic and Pacific
Missile Ranges utilize Col-
lins tracking and communi-
cation equipment. The
Pershing missile command
control system, and fuze
and guidance systems for
missiles are other Collins
space-related activities.

At Dallas. Colling has
erected a giant deep space
tracking antenna, one of the
most accurate ever built.
Tracking of the Echo I and
II halloon sateliites from
stations at Cedar Rapids
and Dallas is a project
which has resulted in a
wealthof data on the use of
passive satellitesfor com-
munication purposes,

Collins has demonstrated
its capabilities as apioneer
in the field of space com-
munications, and looks to
more challenging roles in
the future as America ex-
pands its exploration of the
space frontier.

ARTHUR A. COLLINS, founder and president of Collins Radio

Company, poses with Mercury communication equipment.

GROUND TEST EQUIPMENT for Apollo communication systems
is an important part of the work being done by Collins Radio
Company.

. 1.
A A P
.® oL
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GEMINI CONSOLE_Collins Radic Company Project Engineer John
Zinkus, left, and Technician Robert Siex run test with consocle
unit designed aond built for testing Gemini voice communication

equipment.
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WELCOME ABOARD

One-hundred and fourteen
new employees joined the
Manned Spacecraft Center
during the period March 15
through April 16, 1964, Of
this total 13 were assigned

to Cape Kennedy, seven to,

White Sands Missile Range,
two to St. Louis and one to
Downey.

MSC-FLORIDA OPERA-
TIONS (Cape Kennedy,
Fla.): Allen F. Risley, Her-
bert D. Ward, Zoa F, Hill,
Ronald C. Curry, Charles
E. Bradshaw, David C.
Buckwalter, George L.
Baughman, Ronald C. Bass,
Carson M. Giesler, William
H. Schick, Marie T. Park-
er, Alfred M. Cave, Carole
A.Bailey, and Leoanard A.
Dotson (St. Louis, Mo.).

OFFICE SERVICES DIV1-
SION: Edith B. Miller, and
Charles J. Yacura.

ENGINEERING DIVISION:
Joseph G, Griffith, Jerry
M. Littlefield, Thomas C.
Snedecor, William R. Dech-
erd, James D. Williams,
and William Y. Lee.

TECHNICAL SERVICES
DIVISION: Paul S. Mora-
vek, Roberta L. DeVos,

Gordon E, Boatright, Quin-
an W. Swing, Charlie A.
Vernondr. , Gilbert J. Cis-
neros, Lewis A. Wilde,
Henry C. Stearns, Daniel
G. Ramirez, and Leroy E,
Mullaley.

PERSONNEL DIVISION:
Madonna M. Gann, Lupe Q.
Muniz, Georgia L. Miller,
Marilyn E. Dotson, and
Margaret N. Randall.

PHOTOGRAPHIC DIVI-
SION: CarolynR. Rutledge,
Charles L. Morgan, and
Charles C. Frazee.

LOGISTICS DIVISION:
Nancy B. Woolridge, Este-
fana L. Cortez, and Elsie
M. Easley.

PROPULSION AND EN-
ERGYSYSTEMS DIVISION:
Albert L. Williams, Leon-~
ard W. Lock, Benny B.
Sprague, Richard A, Mc-
Comb, Neil A. Townsend,
James P. Crabb, and Gary
D. Meester (White Sands,
N.M.).

RECOVERY OPERA-
TIONS DIVISION: JosephR.
Vice.

CENTER MEDICAL OP-
ERATIONS OFFICE: Fran-
ces O. Price, and Sandra

On The Lighter Side

"THAT'S WHAT ( SAID,

FOLKS,

‘23,000 GALLONS

OF HOT COFFEE DAILY, FROM RIGHT
HERE TO ANY PLACE IN THE
CENTER!""

MSC Officials
To Speak Before

Astronautical Group

The Technical Progress
on Lunar Flight Programs
will be the theme of the
10th annual meeting of the
American Astronautical
Society in New York, May
4-7,

NASA representatives on
the technical program will
include Dr, George E.
Mueller, Associate Ad-
ministrator for Manned
Space Flight, delivering
the keynote address May
5 on '"Status of the U.S.
Lunar Flight Program. "

From the Manned Space-
craft Center, Robert O.
Piland, deputy manager,
ApolloSpacecraft Program
Office, will deliver a paper
May 6, on "Manned Lunar
Space Vehicles, "

Also in this session
on "Manned Lunar Opera-
tions,' May 6, from MSC
will be Christopher C.
Kraft, on "Flight Opera-
tions'; Dr. Charles A.
Berry on 'Space Medi-
cine'; Astronaut Alan B.
Shepard on "Mission'; and
Kurt Debus, director, John
F. Kennedy Space Center,
on "Launch Operations."

K. Myers.

INSTRUMENTATION AND
ELECTRONIC SYSTEMS
DIVISION: Concordia A,
McMillan, Donald A.
Streater Jr., Dianne Mil-
ner, Jerry L. Osborne, and
John D. Miller.

STRUCTURES AND ME-
CHANICS DIVISION: Gri-
med M. Leavines, Donald
J. Tillian, Barbara L.
Robinson, Raymond E.
Sanders, Hughie L. Perry,
and John E, Burton.

PROCUREMENT AND
CONTRACTS DIVISION:
Paul K, Jones, Mildred J.
Eernisse, and Penelope L.
Hathaway.

GUIDANCE AND CON-
TROL DIVISION: William
H. Hamby, and William E.
Miller,

APOLLO SPACECRAFT
PROGRAM OFTFICE: Aud-
rey M. Williams, Helen J.
York, James S. Cooper,
Mary L. Dorrough, Robert
L. Ward, Gwendolyn M.
Seate, Capt. John C. Mar-
shall, Allan E. Cooper Jr.
(White Sands, N. M. ), Hec-
tor M. Rodriguez (White
Sands, N.M.), Richard D.
Souders (White Sands,
N. M.), and Gordon J.
Stoops (Downey, Calif. ).

CREW SYSTEMS DIVI-
SION: Jerome M. Klassen,
Robert L. Jones, and Gwen
L. Shankle,

MISSION PLANNING AND
ANALYSIS DIVISION: Pa-
tricia A. Felder, Jean A,
Latham, Patrick O. Wheat-
ley, Thomas W. Buckman,
Gay N. Williams, and Mar-
garet E. Banneau.

ADVANCED SPACE-
CRAFT TECHNOLOGY DI-
VISION: Robert C, DeHart,
Wwilliam P. LeCroix, Dan-

MSC PERSONALITY

Philip M. Deans Provides
Liaison Support To Gemini

"I consider my job to be an interesting challenge,"
is the way Philip M. Deans speaks of his position as
technical assistant to the Assistant Director for Engi-

neering and Development,

Deans provides the coor-
dination and liaison for the
specialized technical sup-
port from the various di-
visions of the Engineering
and DevelopmentDirector-
ate to the Gemini project.

In addition to his regular
duties, Deans was also a
contributor to the book "En-
gineering Design and Op-
eration of Manned Space-
craft,' which is to be pub-
lished soon. The book out-
lines the latest technologies
involved in flights for the
moon. He wrote the chap-
ter on "Launch Escape
Systems. "

Deans was born in Wilson
County, N. C. and attended
high school in Wilson, N, C.
He was the recipient of a
competitive full scholar-
shipto North Carolina
State and was graduated
from that college, in Ra-
leigh, N.C., with a BS de-
gree in mechanical engi-
neering in 1959,

After graduation he joined
the NASA Space TaskGroup
at Langley as an aeronau-
tical research engineer in
the Mechanical Systems
Section, Flight Systems
Division,

iel E. Supkis, Viljar Sova,
and Stanley H. Brown.

GEMINI PROGRAM OF-
FICE: Margie E. Beck,
Merle J. Denny, John
Vincze, and Carol J. Kop-
pitz (St. Louis, Mo.).

FLIGHT CREW SUPPORT
DIVISION: June P. Shoo-
smith, James L. Ellis Jr.,
and Charles C. Thomas.

PROGRAM ANALYSIS
AND RESOURCES MAN-
AGEMENT DIVISION: Ron-
ald L. Hay, and Betty S.
Chancey.

WHITE SANDS MISSILE
RANGE (New Mexico): John
M, Hawk, Sterling E. Davis,
and William A. Lokken.

QOFFICE OF ASSISTANT
DIRECTOR FOR FLIGHT
OPERATIONS: Barbara A,
Duble.

FACILITIES DIVISION:
Bernard A. Marlow,

FLIGHT CONTROL DI-
VISION: Gerald J. Walker,
and Thomas R. Loe,

OFFICE OF ASSISTANT
DIRECTOR FOR FLIGHT
CREW OPERATIONS:; Nan-
cy C. Lowe.

COMPUTATION AND
ANALYSIS DIVISION: Betty
J. Grant.

QFFICE OF ASSISTANT
DIRECTOR FOR ENGI-
NEERINGAND DEVELOP-
MENT: Donald E. Wagner,

RELIABILITY AND
QUALITY ASSURANCE
OFFICE: Elizabeth B. Har-
lowe.

Manned Spacecraft Center.

In August of 1959 he was
called to active duty as a
lieutenant in the Air Force

PHILIP M. DEANS

and was assigned to the
same jobh at Langley. His
job consisted of monitoring
the development and quali-
fication testing of the Mer-
cury spacecraft on-board
recovery system compo-
nents.

From July 1960 to Feb-
ruary 1961 he was assigned
to the Engineering Division
of the STC at Langley as
the project engineer on
Mercury spacecraft eight
and eight-A, MA-3 and MA
-4, toinsure that the prime
contractor properly
equipped and tested the
spacecraft before delivery.

He also worked in a sim-
ilar capacity after being
assigned to the MSC, NASA
Field Office at McDonnell
Aircraft in St. Louis from
February 1961 to July of
1962,

In September 1962, after
serving three years in the
Air Force he joined MSC
as a project engineer in
Gemini, working in the
area of spacecraft opera-
tions.

Deans assumed his pre-
sent duties in October 1963,

Research fields he has
specialized in to date ir
his career have includec
landing and recovery sys-
tems, pyrotechnics, pro-
pulsion and life support
systems, manned space-
craft development, pre-
paration and checkout.

He is married to the
former Linda Sue Stell
Santa Rosa, Calif. The«
couple resides in Pasadena
Tex.

Deans enjoys flying oc-
casionally but has not ye
receivedhis pilot's license

His hobbies include wood-
working, reading, writing
and sketching. He als:
enjoys swimming and wa
ter skiing.
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RECENT MSC

visited here at MSC recently.

the director, {left) talks to Baron von Grenau and his wife.

ViSITORS - —Baron Wolfgang von Gronau, who in

1930, was the first man to pilot a plane from Europe to America,

Paul E. Purser, special assistant to

Here

from Germany, von Gronau is taking a tour of the NASA space

centers.

RCA Contracts

For LEM

Communications Subsystem

A $22 million contract from Grumman Aircraft Engi-
ncering Corporation, Bethpage, Long Island, has been
awarded to RCA for the communications subsystem of
the Lunar Excursion Module (LEM), the spacecraft
will earry two of our astronuats to the moon's surface.

This is the second multi-
million LEM contract rec-
ceivedby RCA from Grum-
naan.

As subcontractorto
Grumman, RCA has res-
ponsibility for the LEM
communications suh-
system, the radar sub-
system, portions of the
stabilization and control
subsystem, and ground
support equipment.

A $23.5 million contract
for the radar subsystem
was awarded to RCA by
Grumman in November,
1963. Contracts for the
remaining RCA LEM res-
ponsibilitics are under ne-
gotiation.

The communication sub-
system will provide com-
munications links hetween
LEM and the carth, bet-
ween LEM and lunar or-
biting Command Module
from which LEM will
descend tothe surface,
and, after the landingis
achieved, between LEM and
the astronaut walking on the
niooi.

Continous voice and
telemetry data will be sent
to earth by the communica-
tions subsystem cxcept
while the LEM spaccceralt
is on the far side of the
mooen., Voice links between
the astronauts in their
space suits as well as bet-
ween LEM and the Com-
mand Module will also be

provided.

Design requirements call
for maximum utilization of
advanced solid state cir-
cuits to obhtainextreme
light weight and high re-
liability for the equipment,

T

hirty-Day Simulated Space Voyage

Conducted Successfully By Five Men

Five men emerged from a special sealed chamber at the Boeing Company,
Seattle, Wash., successfully completing a simulated 30-day voyage into space,

The five entered the
chamber March 2 to test
one of the most complex
life support systems yet
devised for keeping men
alive in space, They
emerged in good health and
spirits at 7 p. m. EST,
April 1.

"The system functioned
very well,”” Rober Bar-
nicki, commander of the
crew, said after emerging
from the chamber. "We
had only a few minor tech-
nical problems. I think all
of us could have continued
in the chamber, hut the
motivation would have bheen
lacking. We felt that dur-
ing the 30 days we'd gained
all the data possible from
this particular system. "

The chamber was de-
signed and built by Boeing
for the Office of Advanced
Research and Technology
of the National Aeronautics
and Space Administration.
Systems included all ele-
ments of life support for a
150 man-day space mis-
sion.

This was the first time a
biological system has been
operated with other sys-
tems and with humans.
Water from body wastes,
cabin condensation and sink
drainings was used for
drinking and washing after
it had been processed by a
waste disposal and water-
reclaiming system.

Oxygen breathed by the
five men inside the 2,350-
cubic-foot chamber was
supplied by solid sodium
superoxide chemicals. The
chemicals absorhed carbon

Bell To Build Propellant Tanks
For LEM Reaction Control System

Textron's Bell Aerosystems Company has been award-
ed a$3.5-million contract to provide the positive expul-
sion propellant tanks for the reaction control system of

Project Apollo's Lunar Ex-
cursion Module (LEM).

Bell was sclected to
develop the positive expul-
sion tanks by Grumman
Aircraft Engineering Cor-
poration of Bethpage,N.Y.,
NASA's prime contractor
for the Lunar Excursion
Module. The LEM is the
portion of the three-module
Apollo spacecraft which
actually will land on the
moon.

The Bell tanks will be
used in the lunar-landing
spacccraft to supply the
propellants to the reaction
control rockets which are
used for positioning, ori-
entation and stahilization of
the LEM during its flight
to the lunar surface and
back to the orbiting Apollo
Commandand Scrvice
modulcs.

The LEM positive expul-
sion tanks will he similar
to the tanks which Bell is

building for the Apollo
Command and Service mod-
ules under contract to
Norith American Aviation.

Positive expulsion de-
vices are requiredin space
vehicles because the liquid
propellants do not flow nat-
urally toward the tank out-
let as they would on earth,
Instead, under the zero or
less-than earth gravity
conditions of space flight,
the propellants tend to float
in the tank or cling to the
tank walls.

Positive expulsion of the
reaction control propel-
lants for the LEM will be
achieved by cnclosing the
fuel andoxidizer inflexible
bladders within the tank.
Pressure applicd between
the tank wall and the pro-
pellant-filled bladder
squeezes the propellant to
the reaction control
rockets.

dioxide while generating
oxygen. Cabin air was
monitored constantly for
contaminants which might
have been toxic to humans.

The system evaluated by
NASA was among those the
space agency is studying
for possible application to
advanced space {flights.

The Boeing contract is
valued at approximately
3500, 000.

Barnicki, commander of
the crew in the chamber
test, is a 28-year-old X-15
personnel equipment spe-
cialist from NASA's flight
researchcenter in Southern
California.,

Light Beam Carries Voice,
Could Be Used On Moon

A space agency scientist has developed a device for
one¢-way transmission of voice communications on a

beam of light.

Aiming the beam from a
26-watt light at aperson
equipped with a type of re-
flecting mirror, an experi-
menter was able to hear his
partner in full daylight at a
distance of a mile.

With a six-watt bulb, voice
communication was said to
be satisfactory at dis-
tances up to 200 feet.

The instrument may be
developedfor awide variety
of uses such as air to sur-
face, ship to ship and ship
to shore.

NASA said the system,
called a retrometer, differs
from previous voice com-
munications on light hbeams
in that the station origina-
ting the communications
requires no power other
than the human voice.

The retrometer —— s0
named because the light
bheam over which voice sig-
nals are sent is returned to
its source by a simple re-
flector -- was devised at
NASA's Langley Research
Center, Hampton, Va,

Researcher Numa E.
Thomas developed the de-

vice while investigating op-
tical methods of communi-
cations hetween the ground
and a reentering spacecraft
during the radio hlackout
period.

Thomas said the device
could be used for commu-
nication by astronauts on
the moon, or people in a
noisy factory or other
places when radio or te-
lephoné communications
were impossible.

The retrometer consists
of a light source and light-
collection system housed in
one unit called the source-
receiver unit; and a corner-
shaped reflector acting as
the microphone in the com-
munication system, used by
the partner who does the
speaking.

The operator ofthe.
source-receiver unit fo-
cuses a narrow beam of
light on the other person,
and has optical equipment
for collecting the reflected
light and directing it to a
photo-sensitive cell. The
equipment also includes an
audio amplifier and speak-
er.

HERE FOR TESTING———_Workmen unload BP-22 Apollo service
module from the ‘‘Pregnant Guppy'' airplane at Ellington AFB.
The cargo which was unloaded last week, was flown here from
California to undergo vibration tests by the Structures and Me.

chonics Division at the Manned Spacecraft Center,

The test will

by conducted by the Structures Facilities Branch with support
from the Technical Services Division.
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Lunar Vehicle Re-entry Heat
Measured By Project FIRE

A heavily~instrumented 200-pound spacecraft resem-
bling a miniature Apollo moonship was launched on a
ballistic trajectory from Cape Kennedy, April 14, to
measure the heat that will sear manned spacecrafit re-

turning from lunar mis-
sions,

The Project FIRE space-
craft was launched by an
Atlas-D on a high-arching
path more than 500 miles
into space.

As the craft plummeted
back toward earth, a 10-
foot long solid-fuel Antares
II rocket ignited for a 30-
second burst to drive the
package into the heat bar-
rier of the atmosphere at
sevenmiles a second. This
was the first time a space
payload had re-entered the
atmosphere at speeds which
will be experienced on re-
turning from the moon.

Afireball estimated at
20,000 degrees (F.)
charred the vehicle, while
instruments in its interior
radioed information to
Ascension Island and to
ships and planes stationed
in the South Atlantic impact
area off the west coast of
Africa,

The meteor-likedive was
also recorded by cameras
and other optical devices.

One NASA official refer-
red to the payload as a
"flying thermometer' be-

cause of the more than
100, 000 readings on heat
data it was to transmit on
the 45-second peak re-
entry period,

The flight ended after
about 32 minutes with the
Project FIRE spacecraft
plummeting to the bottom
of the ocean south of As-
cension, more than 5,200
miles from the launching
pad,

Preliminary reports
showed the spacecraft
reached avelocity of 25,166
mph, well within specifi-
cations for the mission and
faster than a returning
moon spacecraft.

Excellent radio signals
were received throughout
the firey re-entry.

Purpose of Project FIRE
was to obtain data on heat-
ing rates,high temperature
materials and loss ofcom-
munications at lunar re-
entry speeds. The data
will also be used to verify
that proper heat protection
materials have been se-
lected for the Apollo space-
craft,

Over 2400 Employees Now Relocated,
Auditorium, Other Buildings Put In Use

Nearly 260 Manned Spacecraft Center employees moved
to the Clear Lake site during April bringing the total of

relocated persons to just
over 2400,

Approximately 160 em-
ployees of the Structures
and Mechanics Division
moved into new offices
earlier this month in the
Systems Evaluation Lab-
oratory at the Clear Lake
site -- a two storybuilding
with adjoining laboratories.

The complex is designed
to conduct experimental
investigations on advanced
materials, spacecraft
structural parts and com-
plete assemblies of space-
craft. Structural testing
will be conducted under
simulated space environ-
mental conditions.

SMD offices are located
in a building which is 186
feet long and 130 wide. The
high bay building, contain-
ing laboratories, is 198
feet long by 92 wide, and
40 feet high, Inside is an
overhead crane capable of
transversing the length of
the laboratory.

Personnel assigned to
MSC's Guidance and Con-

trol Division occupied new
offices in the Spacecraft
Researchbuilding the latter
part of this month. This
complex of two connected
buildings was occupied ear-
lier by other Center em-
ployees,

Research in the areas
of space communications,
spacecraft instrumen-
tation, guidance and con-
trol will be done in these
buildings.

The 800-seat auditorium
which is a part of a com-
plex which contains MSC's
Public Affairs Office was
also put into use in April.
The Auditorium is 192 feet
long and 135 wide. It has
46,000 square feet of space
including the stage.

Two recording studios are
on either side of the stage,
A large section inthe front
of the building has been set
aside for press use during
manned missions. At other
times, this section will
contain exhibits.

o

Monday along with: Dr.

NASA ADMINISTRATOR VISITS MSC——James E. Web,

George H. Mahon, (D) Texas, and Gerald R. Ford, (R) Michigan.

took a quick tour of some of the facilities, met with Dr.
officials, and later in the evening Webb addressed the f
Richard S. Johnston

Auditerium,

**hard suit’’. Looking on (l. to r.) are Rep. Mahon, Rep. Ford, Dr.

Administrator Webb, Dr. Gilruth, and Dr. Charles A. Berry,

administrator of NASA paid a visit to MSC
Robert Seamans, associafe administrator; and from Congress, Representatives
They arrived here in mid-afternoon,
Robert R. Gilruth, director, and other MSC
irst Monthly Technical Symposium in the
(above left) chief, Crew Systems Division, explains to rhe group the
Seamans, Astronaut Gordon Cooper,
chief, Center Medical Programs Office.

Next Four Gemini-Titan Flights
To Carry 23 Experiments On Board

Flights GT-2 through GT-5 will carry on board 23 scientific and technological ex-
periments, with the first one being a study of new techniques for eliminating radio

blackout during re-entry
flying aboard the second
Gemini mission.

Thirteen of the experi-
ments—-eight scientific and
five technological -~are
sponsored by NASA., Ten
experiments, all techno-
logical, are sponsored by
DOD,

The experiments were
selected by the NASA
Manned Space Flight Ex-
periments Board from pro-
posals made by scientists
and engineers in NASA,
DOD and the scientific
community at large.

On the third Gemini flight,
the first manned launch,
scientific experiments will
investigate the relationship
between the effects of
weightlessness and radia-
tion on somatic human cells
and growth effect on sea
urchin cells., The sea ur-
chin cells offer a simple
system in which changes
will be easily detected,

There will be six ex-
periments on the fourth
Gemini flight. Two will
establish astronaut’'s abil-
ity to define objects in
space, one will measure
radiation, one is designed
todetermine whether there
is any possibility ofa light-
ning-like static electrical
discharge whentwo objects
dock together in space.
Two scientific experiments
will involve photography of
weather systems and major
geological features on
Earth.

Subsequent flights will
carry scientific experi-

ments to photograph zodi-
acal light, to obtain spec-
trographic photographs of
horizon airglow and the
tops of cloud formations
around the Earth, and to
investigate the ability of
the astronaut to recognize
objects on Earth with and
without magnifying devices.

Later technological ex-
periments include studies
of the capability of man to
report information on
Earth conditions, infrared
and ultraviolet measure-

ments, and measurement
of possible electricity dif-
ferentials between two ob-
jects in space during dock-
ing maneuvers.

The experiments were
chosen from almost 100
submitted. These and oth-
ers that may be submitted
are under continuing re-
view for possible use on
Gemini flights past number
five. No decisions have
been made as to which ex-
periments will be flown on
the later flights.

T P S

ASTRO-DUCK PHASE TWO-—-Mama duck, her three escorts and

six offspring take a ‘‘stroll’’ around the choppy woters of one of
the lakes in the center of the Manned Spacecraft Center complex.
Eight ducks in the lakes were among the early settlers here at the

center.

At present time four other ducks are participating in o

duck expansion program by sitting on eggs in as many nests,



